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Abstract 
 
The purpose of this research is to evaluate the viability of the new strain: nilem carp padjadjaran strain that 
challenged by Aeromonas hydrophila. The treatments are common carp (Cyprinus carpio), nilem carp 
(Osteochilus hasselti) and nilem carp (O. hasselti) padjadjaran strain that intraperitoneally challenged by A. 
hydrophila with 108 cfu ml-1. Parameters observed are mortality hours, gross pathological symptoms and 
haematological profile for 24 hours. Nilem padjadjaran strain mortality reached 100% after 10th hour 
postchallenge, while common carp and nilem reached 100% mortality in 14th hour postchallenge. Gross 
pathological symptoms showed reddish lesions, abdominal dropsy and exopthalmia, with first sign of reddish 
lesions is appeared in nilem padjadjaran strain at 3rd hour postchallenge. Feed responses of all fish are lost 
in 7th hour postchallenge. Nilem padjadjaran strain has no shock responses in 9th hour postchallenge. Total 
erythrocyte counts of common carp, nilem and nilem padjadjaran strain before challenged are 2,15 x 106, 
2,45 x 106 dan 2,14 x 106 cells mm3-1, after 10th hour postchallenge becomes 1,2 x 106, 1,69 x 106 dan 1,21 
x 106 cells mm3 -1. Total leukocyte count of common carp, nilem and nilem padjadjaran strain before 
challenged are 6,48 x 104, 7,36 x 104 and 6,56 x 104 cells mm3-1, and tend to increase  in 3rd and 7th hour 
postchallenge (8,8 x 104, 9,12 x 104 dan 105 cells mm3-1 and 1,26 x 105, 1,3 x 105, 1,27 x 105 cells mm3-1), 
but in 10th hour postchallenge the total leukocyte count becomes decreased again (1,24 x 105, 1,26 x 105, 
1,18 x 105 cells mm3 -1). Thus, nilem carp padjadjaran strain has no better immune performance than its 
parents. 
 
Keywords: Aeromonas, gross pathological symptoms, haematological profile, nilem carp padjadjaran 
strain, viability 
 
 
Introduction 
 
Hybridization in fish is observed more commonly than in other vertebrate groups (Allendorf and 
Waples, 1996) and occurs widely in fish (Schwartz, 1972). Several factors have been proposed 
as contributing to the high incidence of hybridization among closely related fish taxa are external 
fertilization, weak behavioural isolating mechanisms, unequal abundance of the two parental 
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species, competition for limited spawning habitat and susceptibility to secondary contact between 
recently evolved forms (Campton, 1987; Hubbs, 1955). 
Osteochilus hasselti padjadjaran strain is a new breed that cultured by fish farmers in West 
Java Province, Indonesia. The fish was hybrid between Cyprinus carpio and Osteochilus hasselti 
produced by Faculty of Fisheries and Marine Sciences, Universitas Padjadjaran. The aim of this 
hybridization is to produce all female which have greater weight gain compared to normal O. 
hasselti. IOn the other hand, with greater body weight the eggs production is increased as well 
and O. hasselti eggs is one of favourite food for Western Java people. 
Market demands for this new hybrid is tend to increase. To achieve it, farmers must 
undergo an intensive culture which is increased the risk of diseases. One of the diseases that 
usually infects O. hasselti cultured is Aeromonas hydrophila.  
A. hydrophila caused the MAS (Motile Aeromonas Septicemia) disease. The signs of MAS 
are septicemia, lesion, bone defect, exopthalmia and muscle necrosis. In post-mortem conditions 
focal wound can be found in liver, spleen and kidney; abdominal cavities filled with fluids. In acute 
phase the A. hydrophila colonies identified in hematopoetik tissue (Ibrahem et al., 2008). Chronic 
infection caused 10% - 70% mortality (Ibrahem et al., 2008). While acute infection caused 100% 
mortality, so Ismail et al. (2010) stated that this kind of infection known as hemorrhagic 
septicaemia or aeromonas septicaemia.   
Since O. hasselti padjadjaran srain is a new hybrid, therefore we did research about the 
viability of this fish and challenged it by A. hydrophila to reveal immune performances of this strain 
if bacterial disease occurred and compared it with its ancestors.  
 
 
Materials and Methods 
 
The O. hasselti padjadjaran strain were obtained from Ciparanje Freshwater Fish Area in Faculty 
of Fisheries and Marine Sciences, Universitas Padjadjaran. Meanwhile C. carpio and O. hasselti 
were obtained from Fish Fries Center, Garut, Indonesia. The fish body weight ranging between 8-
10 g and maintained in Aquaculture Laboratory Faculty of Fisheries and Marine Sciences, 
Universitas Padjadjaran. Blood samples were analyzed in Microbiology and Molecular 
Biotechnology Laboratory Faculty of Fisheries and Marine Sciences, Universitas Padjadjaran. The 
fish were kept in 40 cm x 30 cm x 30 cm glass aquaria that have been sterilized by 30 ppm chlorine 
with 24-hour aeration. The fish were fed with Jatra (Sinta Prima Feedmill, Bogor, Indonesia). Daily 
water temperature ranging between 24.3-24.5°C, daily dissolved oxygen level was 5.4-5.6 mg L-1 
and pH was 7.29-8.03. 
 After 7 days of acclimatization, fish were challenged intraperitoneally with 108 cfu ml-1                          
A. hydrophila per fish. A. hydrophyla isolate were obtained from Biology Department, Faculty of 
Mathematics and Natural Sciences, Universitas Padjadjaran. Fish were observed hourly for gross 
pathological symptoms and mortality for 24-hours after challenged. Over the 24-hour period of 
observation, the cumulative mortality and hematological parameters were obtained. 
 For Data Analysis, haematological parameters data were analyzed using one-way analysis 
of variance and Duncan’s multiple range test. Significant differences between groups were 
accepted at P < 0.05. Mortality hours and Gross pathological symptoms were analyzed 
descriptively. 
  
 
Results and Discussion 
 
Mortality Hours 
The challenged fish with A. hydrophila were observed for 24 hours and mortality was recorded 
hourly. Following is table 1 for mortality hours data. 
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Table 1: Mortality Hours  
Hour 
C. carpio 
(A) 
O. hasselti 
(B) 
O. hasselti 
Padjadjaran 
Strain (C) 
Repetition 1 2 3 4 1 2 3 4 1 2 3 4 
1 - - - - - - - - - - - - 
2 - - - - - - - - - - - - 
3 - - - - - - - - - - - - 
4 1 - - 1 - - - - - - - - 
5 - 2 2 1 1 3 1 1 4 2 1 2 
6 1 1 - 1 2 - 3 2 2 2 3 4 
7 - 1 - 2 1 - - - 1 1 2 1 
8 - 1 3 - - 2 - 3 1 3 3 - 
9 1 - - - - - - - - 1 - 2 
10 3 1 2 1 1 1 2 - 2 2 1 1 
11 1 - 1 1 2 1 - 1         
12 1 1 - - 1 - 2 1         
13 - 2 1 2 1 - 1 -         
14 2 1 1 1 1 2 1 2         
 
 O. hasselti padjadjaran strain mortality was 100% after 10th hour postinjection, while           
C. carpio and O. hasselti reached 100% mortality in 14th hour postinjection. These results showed 
that the new strain have no better immune performance than its the ancestors. 
According to Putra (2015), O. hasselti intramuscularly challenged by 108 cfu ml-1                    
A. hydrophila showed 90% mortality after 96 hours. Meanwhile, the C. carpio intramuscularly 
challenged by A. hydrophila with same concentration resulted 93,86% mortality after 7 days 
(Arindita, 2014). Those results are different in time of mortality with this research, this is can be 
due because different strain of A. hydrophila, different infection method or because we did the 
Koch’s Postulate to ‘refresh’ A. hydrophila before the research is done. 
  From the results from table 1 we can see that both of the ancestors of O. hasselti 
padjadjaran strain are vulnerable to A. hydrophila infection. When hybridization is done 
presumably the fusions of those recessive alleles are occured and caused high mortality in O. 
hasselti padjadjaran strain when challenged by A. hydrophila. In other hand, the growth 
performance of O. hasselti padjadjaran strain is improved since it’s more closely to C. carpio 
growth but the body shape is identical to O. hasselti.  
 According to Scribner et al. (2001) hybrids may create novel multi-gene complexes,that, 
in certain circumstances, lead to hybrid speciation. Thus, specific improved performance from O. 
hasselti padjadjaran strain is growth. 
 
Gross Pathological Symptomps 
The observed gross pathological symptoms included body deformation, feed responses and 
shock responses. From observation showed that first appearance of body deformation in 3rd hour 
postinjection. Body deformation appearance time in every treatment are different (Table 2).  
 This can be due to the differences of immunity level. Irianto (2005) stated that immunity 
level in every fish are different, since it depends to species, age, sex, nutritional status and stress 
level. 
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Table 2: Body Deformation After A. hydrophila Injection 
Postinjection 
Hours 
C. Carpio (A) O. hasselti (B) 
O. hasselti  
padjadjaran strain (C) 
1 2 3 4 1 2 3 4 1 2 3 4 
0 - - - - - - - - - - - - 
1 - - - - - - - - - - - - 
2 - - - - - - - - - - - - 
3 - - - - - - - - ab ab - ab 
4 - - - - - - - - ab ab - ab 
5 ab - ab - ab ab ab ab ab ab ab ab 
6 ab - ab - ab ab ab ab ab ab ab ab 
7 ab - ab ab ab ab ab ab ab ab ab ab 
8 ab ab ab ab ab ab ab ab ab ab ab ab 
9 ab ab abc ab abc ab ab ab ab ab ab ab 
10 ab ab abc ab abc ab ab ab abc ab ab ab 
11 abc ab abc ab abc ab ab ab         
12 abc ab abc abc abc ab ab ab         
13 abc ab abc abc abc ab ab ab         
14 abc ab abc abc abc abc ab ab         
a : reddish lesion 
  b : abdominal dropsy 
  c : exopthalmia 
 
Gross pathological symptoms as seen in table 2 are reddish lesions, abdominal dropsy 
and exopthalmia.  Reddish lesions signs are similar to Sarkar and Rashid (2012); Ali et al. (2014) 
that injected A. hydrophila to carps. While abdominal dropsy and exopthalmia are similar to 
Indriani et al., (2014) which is injected A. hydrophila to tilapia. 
The results showed that O. hasselti padjadjaran strain have early symptoms on body 
surface (appeared in 3rd hour postinjection). This is showed that O. hasselti padjadjaran strain is 
more susceptible than its ancestors. Red lesion appeared in peritoneal area since the injection is 
done peritoneally.  
According to Anderson (1974), red lesion is a resistance from white blood cells against 
pathogenic bacteria through phagocytosis. The abdominal dropsy in O. hasselti padjadjaran strain 
caused by A. hydrophila entered the blood stream and damaged the internal organs (Figure 1a). 
The abdominal dropsy caused by A. hydrophila in carps has been reported from various research 
(Gopalakrishnan, 1961; Karunasagar et al., 1986; Ahmed et al., 1995 and Shome et al., 1999). 
The damaged in body surface in C. carpio and O. hasselti appeared in 5th hour 
postinjection (Figure 1b and 1c). Early symptoms of A. hydrophila infection are reddish lesion 
around injection area and abdominal dropsy. According to Camus et al. (1998) skin lesions begin 
as small hemorrhages within scale pockets that can rapidly expand to larger areas.  
Affected scales are eventually lost and ulcers form.  Meanwhile, exopthalmia appeared 
faster in C. carpio and O. hasselti (9th hour postinjection) (Figure 1d and 1e), then O. hasselti 
padjadjaran strain (10th hour postinjection) (Figure 1f). These results are similar to Camus et al. 
(1998) which stated Aeromonas infection may also include any or all of the following external 
signs: exophthalmia (pop eye), abdominal distention (swelling of the abdomen) and pale gills. 
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(a) 
 
(b) 
 
 
(c) 
 
(d) 
 
 
(e) 
 
(f) 
Figure 1: Gross phatological symptoms: (a) reddish lesion and abdominal dropsy in O. hasselti padjadjaran 
strain (b) reddish lesion and abdominal dropsy in C. carpio (c) reddish lesion and abdominal dropsy in            
O. hasselti (d) exophtalmia in C. carpio (e) exophtalmia in O. hasselti (f) exophtalmia in O. hasselti 
padjadjaran strain. 
 
Feed responses was recorded every seven hours (Table 3). All fish that are challenged by 
A. hydrophila showed such as symptoms: swimming slowly, hypoxia, and lack of appetite. Those 
condition corresponds to anaemic hypoxia caused by an erythrocyte or haemoglobin defect or 
anaemia (Rehulka, 2002). 
Table 3: Feed Responses 
Postinjection 
Hours 
C. carpio (A) O. hasselti (B) 
O. hasselti padjadjaran strain 
(C) 
1 2 3 4 1 2 3 4 1 2 3 4 
0 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 
7 - - - - - - - - - - - - 
14 - - - - - - - -         
- no feed responses  
+ low feed responses (there are feed remains) 
++ normal (no feed remains) 
 
From Table 3 the feed responses of all fish are normal before challenged and then in 7th 
hour postinjection all fish that challenged showed no responses on feed. 
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Shock responses is observed hourly to find out the health status through shock stimulation. 
In general, fish with good health status will response immediately if the aquaria are knocked gently. 
The shock responses data presented in Table 4. 
 
Table 4: Shock Responses 
Postinjection 
Hours 
C. carpio (A) O. hasselti (B) 
O. hasselti padjadjaran strain 
(C) 
1 2 3 4 1 2 3 4 1 2 3 4 
0 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 
1 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 
2 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 
3 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ 
4 ++ ++ ++ ++ ++ ++ ++ ++ ++ + ++ ++ 
5 ++ ++ ++ ++ ++ ++ ++ ++ + + + + 
6 + ++ + + ++ ++ ++ ++ + + + + 
7 + + + + + + + + + + + + 
8 + + + + + + + + + + - + 
9 + + + + + + + + - - - - 
10 + + + + + + + + - - - - 
11 + + + + + + + +         
12 - + + - + + + +         
13 - - + - - - + +         
14 - - - - - - - -         
- No shock responses 
+ Low shock responses 
++ High shock responses 
 
The results showed that high shock responses only lasted until 3-hour postinjection. In 5th 
hour postinjection O. hasselti padjadjaran strain showed low shock responses. Followed by           
C. carpio in 6th hour postinjection and O. hasselti in 7th hour postinjection. The decreasing of shock 
responses indicated that A. hydrophila infections start to spread throughout fish body system. 
 
Total Erythrocyte Count 
Fernandez and Mazon (2003) stated that haematological indices are therefore ready tools used 
by fish biologists and researchers in many parts of the world. This is so because fish are closely 
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associated with the aquatic environment and the blood will reveal conditions within the body of the 
fish long before there is any visible sign of disease. 
 
 
Figure 2:  Total Erythrocyte Count After Challenged by A. hydrophila 
 
Total erythrocyte count from C. carpio, O. hasselti and O. hasselti padjadjaran strain before 
challenged respectively are 2,15 x 106, 2,45 x 106 and 2,14 x 106 cells mm3-1 (Fig. 2). The total 
erythrocytes count differs among fish species. Erythrocyte count in fish is strongly dependent 
mainly on temperature and dissolved oxygen level. Therefore, seasonal changes are main factor 
for erythrocyte numbers, and this makes establishing of hematologic reference values are difficult 
(Luskova 1997). According to Soldatov (2005), there are species with a very low erythrocyte count 
(0.5–1.5 × 106 cells mm3-1) and with an extremely high erythrocyte count (3.0–4.2 × 106 cells     
mm3-1), and the differences result mainly from locomotor activity. After 3-hour postinjection total 
erythrocyte count of C. carpio, O. hasselti and O. hasselti padjadjaran strain decreased to 1.31 x 
106, 1,91 x 106 dan 1.29 x 106 cells mm3-1. Total erythrocyte count tends to decrease until 14th hour 
postinjection in all challenged fish, meanwhile O. hasselti padjadjaran strain reached 100% 
mortality in 11th hour postinjection. According to Duncan’s test, total erythrocyte count of                  
O. hasselti until 10th hour postinjection are significantly different (Table 5). 
 
Table 5: Duncan’s Test Results of Total Eruthrocyte Count (p<0.05) 
Postijenction Hours Treatments 
Means 
(106 cells mm3-1) 
0 
A 2.15 ± 0.096a 
B 2.45 ± 0.061b 
C 2.14 ± 0.048a 
3 
A 1.31 ± 0.068a 
B 2.21 ± 0.036b 
C 1.29 ± 0.050a 
7 
A 1.20 ± 0.049a 
B 1.69 ± 0.12b 
C 1.21 ± 0.078a 
10 
A 1.11 ± 0.058a 
B 1.43 ± 0.047b 
C 1.16 ± 0.13a 
14 
A 1.02 ± 0.028a 
B 1.33 ± 0.19a 
C - 
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 The decreasing of total erythrocyte count in challenged fish are caused by A. hydrophila 
haemolytic activity which resulted in haemolysis. Haemolysis is due to erythrocyte destruction 
which resulted from lysis of membrane lipid bilayer (Zohra and Fawzia, 2014). These results are 
in accordance with Wretlind et al. (1973); Shotts et al. (1985); Pansare et al. (1986); Fotis et al. 
(1994); Khalil and Mansour (1997); Peatmen et al. (2018) which are confirmed that A. hydrophila 
have haemolytic activity. 
 
Total Leukocyte Count 
Total leukocyte count is an indicator of fish immune status, due to its role in non-specific or innate 
immune response. An increase in the leukocyte count and its functions is most likely results in an 
enhancement of the non-specific defense, because macrophages and other phagocytic cells are 
the key cells of immune system. Leukocytes, after diapedesis and chemotaxis to the lesion, 
recognize, phagocyte and degrade pathogens (Roitt et al., 1998).  According to Şahan et al. (2007) 
it is known that leukocyte cells are normally lower in healthy fish and could be used as a significant 
indicator for infectious diseases. Total leukocyte count of C. carpio, O. hasselti and O. hasselti 
padjadjaran strain are showed in Figure. 3. 
 
 
Figure 3: Total Leukocyte Count 
 
 Before challenged, total leukocyte count of C. carpio, O. hasselti and O. hasselti 
padjadjaran strain respectively are 6.48 x 104, 7.36 x 104 and 6.56 x 104 cells mm3-1. According to 
Lagler (1977) total leukocyte count in freshwater fish is ranging between 2 x 104 – 1.5 x 105 cells 
mm3-1. In 3rd hour postinjection the total leukocyte count of C. carpio, O. hasselti and O. hasselti 
padjadjaran strain increased to 8.8 x 104, 9.12 x 104 and 1 x 105 cells mm3-1 and increased again 
until 7th hour postinjection become 1.26 x 105, 1.3 x 105, 1.27 x 105 cells mm3-1. These results 
showed that the leukocytes of challenged fish responses to bacterial infection. The challenged 
fish that infected by A. hydrophila will produce more leukocyte to phagocytes the antigens as 
immune system response (Moyle and Cech, 1988).  
Total leukocyte count of C. carpio, O. hasselti and O. hasselti padjadjaran strain are 
decreasing in 10th hour postinjection become 1.24 x 105, 1.26 x 105, 1.18 x 105 cells mm3-1. Despite 
those results, the total leukocyte count of O. hasselti is significantly different with C. carpio and   
O. hasselti padjadjaran strain (Table 6). Presumably the O. hasselti is more resilient to A. 
hydrophila infection. In general, O. hasselti that cultured in West Java Province are hardly known 
infected by A. hydrophila. The decreasing of total leukocyte count is a sign that fish immune 
system can’t fight the infection of A. hydrophila and followed by high mortality in 14th and 21st hour 
postinjection. Minaka et al. (2012) stated that the decreasing of leukocyte caused by kidney and 
spleen as leukocyte production organs has been damaged due to infection. There are a lot of 
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research about fish kidney have immune cells especially head-kidney (Press and Evensen, 1999; 
Bromage et al., 2004; Magnadóttir et al., 2005; Zwollo et al., 2005). In the other hand, spleen plays 
a vital role as a secondary lymphatic and scavenging organ for haematopoiesis, antigen 
degradation and antibody production processing (Iwama and Nakanishi, 1996). 
In 14th hour postinjection total leukocyte count of C. carpio and O. hasselti become 9.68 x 
104 and 9.92 x 104 cells mm3-1. Mortality rate of C. carpio in this time is 50%, O hasselti 40% while 
O. hasselti padjadjaran strain reached 100%. This is showed that O. hasselti padjadjaran strain 
has no better immune performances than its parents. 
 
Table 6: Duncan’s Test Results of Total Leukocyte Count (p<0.05) 
Postijenction 
Hours 
Treatments 
Means 
(x104 cells mm3-1) 
0 
A 6.48 ± 0.31a 
B 7.36 ± 0.54b 
C 6.56 ± 0.28a 
3 
A 8.80 ± 0.15a 
B 9.12 ± 0.57a 
C 10 ± 0.34b 
7 
A 12.56 ± 0.0,46a 
B 12.96 ± 0.56a 
C 12.72 ± 0.78a 
10 
A 12.40 ± 0.47a 
B 12.56 ± 0.23b 
C 11.84 ± 0.35a 
14 
A 9.68 ± 0.27a 
B 9.92 ± 0.45a 
C - 
 
 
Conclusion 
 
From those results it can be concluded that the O. hasselti padjadjaran strain has no better 
immune performances than its parents. 
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